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Abstract: In order to reveal the annual variation characteristics of TOC concentration and flux in different vegetation

canopies, total organic carbon (TOC) concentration and its flux in precipitation, throughfall, stemflow, borehole water
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and epikarst spring water were monitored in two typical vegetations ( Toona sinensis and Caesalpinia decapetala ) in karst
rocky mountain area, Guilin, Guangxi. The results indicated that in the process of rainfall through the atmosphere-vege-
tation-soil/rock profile, the variation trend of TOC concentration was stemflow >throughfall > borehole water > epikarst
spring water>rainfall. The TOC concentration in throughfall and stemflow was bigger in rainy season and smaller in
drought season. The monthly TOC concentration in borehole water and epikarst spring water was relatively stable. The in-
crease of TOC concentration was different, and average increment and amplitude of TOC concentration in throughfall and
stemflow were larger than that in borehole water and spring water. The TOC concentration of stemflow was negatively cor-
related with stemflow water quantity in Toona sinensis forest. TOC average monthly flux was throughfall in Caesalpinia de-
capetala > throughfall in Toona sinensis > precipitation> spring >stemflow in Toona sinensis > stemflow in Caesalpinia de-
capetala. The TOC flux under shrub rain(204.86 kg « hm™) was 1.3 times that in Toona sinensis( 153.48 kg - hm™). The
TOC flux from rainfall input was 63.06 kg - hm™, with 48.29 kg + hm™ TOC flux from epikarst spring output . The TOC
difference between input and output was 14.77 kg + hm™, which indicate that TOC in system was a positive
balance. When precipitation entered vegetation, vegetation canopy, as “TOC live reservoir”, increased TOC flux and

was a carbon “source” , however, soil-rock system in epikarst zone, as “TOC dead reservoir” , was carbon “sink” with

absorption, filtration and fixing of TOC.
Key words; total organic carbon, flux,

hydrological processes
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Table 1 Basic characteristics of sample plots
. Y, . S et L
i H Ttem ; Altitude Borehole number
Rock Soil Slope Aspect .
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AR ek R K 4 522 ik RF 70° CF18
Forest of Toona sinensis (' TS) Limestone Brown limestone soil Middle slope SE 70°
ZHE Hz ke o 459 T it CFI6
Shrubs of Caesalpinia decapetala ( CD) Dolomite Brown limestone soil Middle and lower slope North
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Fig. 2 Monthly variation of TOC concentrations for

hydrological process in exposed karst area
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Table 3  Relative increment of TOC concentration in throughfall and stemflow (%)

SEiE gEm WERR WTRR .

Throughfall  Throughfall  Stemflow Stemflow ~ #ifL CF18 £l CF16 SROK

15 H Ttem Borehole Borehole Spring

TS cD TS cD CF18 CF16 water

My 44k Average increment 471.20 1 420.55 760.95 1301.07 570.55 670.60 572.69
H K3 i Maximum increment 2 015.62 5 089.65 3 156.36 4 691.12 1177.86 1614.23 10 743.00

F/NE R Minimum increment 14.64 147.09 16.17 12.70 214.42 2.77 47.75
AS L1 B Variation increment 2 000.99 4 942.56 3 140.19 4 678.43 963.43 1 611.46 1 026.25

. DOC MIXT i = (57 W s AR M sl LK TOC e - R /K TOC W) / RAF#7K TOC HEEx100% .
Note: Relative increment = (DOC concentration in throughfall or stemflow—concentration in precipitation) /DOC concentration in precipi-

tation X 100%.
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Fig. 3 Correlations between TOC concentrations and its water yield in stemflow and throughfall in TS and CD plantation.

(2.4 mg - L) (B HZE 2004 ; TG, 2005) Fl (BTN 55,2014 ) Firp B 65 1 ¢ T1IR 1 58 iR
— L S AT AR AR R (1.0~2.9 mg - L) (4.7 mg » L") (Liu & Bor,2003) , %5241 K=
( Currie et al., 1996; Inagaki et al., 1995; Mec- FREE A ML R B A O, T K R
Dowell, 1998) & T 7 E N # 11 (7.34 mg - L) VRS B IR R R0 il AR 7K e Ak Sy 2 35 T
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Fig. 4 Monthly variation of TOC flux at each

vegetation layer in exposed karst area
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Table 4  Difference of TOC flux at each vegetation

layer in exposed karst area (kg + hm™)

TS/ CD/ TS/ CD/
MNFEm - AT FEr - SRK- SRK-
MRONBER  BROMRERT MR EER AR
st [ Rainfall Rainfall Spring Spring
Time under under water- water-
canopy- canopy- rainfall rainfall
outside outside under under
canopy canopy canopy canopy
2015-05 10.51 4.99 -9.03 -3.51
2015-06 1.61 15.22 6.51 -7.10
2015-07 -4.63 19.97 11.47 -13.13
2015-08 7.38 43.79 -6.65 -43.06
2015-09 6.01 24.57 1.54 -17.02
2015-10 -0.01 19.14 1.09 -18.07
2015-11 27.78 21.05 -25.03 -18.30
2015-12 3.18 10.82 1.90 -5.74
2016-01 -0.47 0.76 2.03 0.80
2016-02 -0.05 -2.86 0.61 3.43
2016-03 -0.08 3.72 0.46 -3.34
2016-04 -2.48 9.48 14.63 2.67
A 711 Total 48.75 170.67 -0.46 -122.38

R AR 0 o B v, TOC Ve BE B 35 18 K. 7E A
FEB LW AR TOC ¥k BE e i, B AL 7E 0.11 ~

45.56 mg » L AT oAt 1 X B 0 5 {9 PRl (4.1 ~
56.89 mg - L") (Currie et al., 1996; Inagaki et al.,
1995; McDowell, 1998; Liu & Bor, 2003 ; ¥ il i
G5.,2014) o JUVEEEAR Y IR X AR AL
BN TOC W BEAZ b #F 0.02~51.89 mg - L', 5
PRSI (12.9~14.6 mg - L) (FOLR S,
2005) T EANHII(11.05~21.92 mg - L) (B
M4 ,2014) , HEGE A OCTIE(7.0~9.9 mg -
L") (Liu & Bor, 2003 ) A1 H fth 1 X (3.1 ~33.9
mg - L) HI XA EE , HE TOC ¥ BEAR IR K, 32 2 5 0
RN ARG H0) FRAE A O, 38 55 AR b IX [ T 58 i
FURE WY 22 5 22 00 W A R A O REAR Y 3 3L
6 1 B b PROR 2 ST DA 28385 M /R0 1) TOC B i AN
AT AR S AR AR PR K A e o, o T 3
S AR W S A R 2 el i A A A AR SRR

TEMCT BRI A A3 X B4 A Rk
LK AR R H TOC e BEAR AL 5 4 3 R T | A
HEYIECE S AN, A A LB A G, MR
e iR X B LK ) TOC e A8 46 R 0.01 ~ 12.77
mg - L', b T E AN (22.29~28.55 mg - L)
(BN %, 2014 ) F1 T ZR b1 (28.5 mg - L)
(TR S, 2005) A V& W15 7K 19 TOC Wk B2 K,
H5) AR S (5.4~12.1 mg - L) (FHERE,
2005)*HEP151%3‘§737§%(7.7~11.0 mg * L’l) ( Liu
& Bor, 2003) iy 3B /K TOC W EHE, F2
AR Y 3 50 3 W IR R W E e > 1
vk H A HLET S AR A R R AR Y
Y35 % 2 5 I ROK I TOC ¥ E N 0.34 ~ 11.73
mg - L', 5EGFL/K K TOC ¥ B B 32 30T, (H 2 5 %
T IARAN B K B AR B K 1Y 45 55 e 3R 45, 6 &
JE R R A A RGN TOC HY W B A2 85 4E
AR B
42 AEEBRALRXS-EH-TE/ ERERS
TOC BEE

FERFK 20t KR MW - H 5/ 7 a RGEH 1E
AR BRI [F] A B2 H 23 & A TOC 1k 2k | i B
WY S5 T, FLK & 1) AS TR) 1 B TOC 3l £ 7 45
YERZ B 22 31, A X T Ak SR BE 7K /9 TOC 3
(63.06 kg + hm™) , H1 ZF 375’ FIB 42 3 4L % 19
TRERT R TOC 3 & 78 B AR AR b R3S K T, %
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39 %

A B A P MO 2 3 TOC ¥tk B R, iIX 5
FOA 9 B 52 AH AL, BAR b A AR Y T AR AR
(153.48 kg - hm™) Fl = L HEM (204.86 kg + hm™)
(AR BT Y TOC 38 5 b T B 7S 27K B R AR AR
(63.01~132.28 kg » hm™) I 1 FijfE I (79.49 kg -
hm?) i TOC 38 1 K, HI#E A TOC ¥k H /5 H 5
R, FLJR PR AT R 2 E KL RE H 22 B AR i B A R
FEAFAEAE K T DR, B S5 0 R i A A
TRREMERMAR  FERIPRHEN B, IR
R TN R AR EZRBREY .

TEAMTE (& RZ A E R K TOC i &
48.29 kg + hm? AR T 7 E /A& LA LA MK + 585
J/K 9 TOC 38 & (66.33 kg - hm™) (4 il i 25,
2014) , HIZ sl T4 7 %1% /K 19 TOC il &, i
W3R J2 5 Vsl i o T 2 i RO o B RN [ 2 TOC
A" VEH . BEKIE RS -Hidh - 1/ 5 ARG
H ) TOC 8 AR Ak, AT RS2 A B P93 F 2
P P B I K AL & AR R B T B, 7RV EE
AR A 2 RS A % A2 TR ARR 8 70 0 IX i I 75 5
T, MRS 2 X ARSI K i A TOC 38 A5 ¥ 38 0 ( Ik
BRI R, MR ZHBE WL/ AR %
AR R B AR AR R [ AY TOC 38 i, & 5 i [ E
FEHL,

ik, RN N EBESREHA —
SERCE I TOC (“PR"VEFT) o B R HE ACHE B 14 &8
Je B AE B S )2 A R < TOC 6 2 HA 34 Jim TOC
WU VR, A A R GAE R TOC Bt
27 HA T E TOC iy AR, Pt 7EAl 55 A
i DX G RS I, 5 22 50 40 7% TR B R GE X TOC il
TG INAE T, an HOR 5 IR R SR T R SR K Y
TOC % A% AL | 25 R KARAL 1 18 — B g 1 5 XoF
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